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Western pea crabs Pinnixa occidentalis Rathbun 1894 (Brachyura: 
Thoracotremata: Pinnotheroidea) invade Saldanha Bay, South Africa
BM Clark1* and CL Griffiths2
1 Zoology Department, University of Cape Town, Rondebosch 7700, South Africa
2 Centre for Invasion Biology and Zoology Department, University of Cape Town, Rondebosch 7700, South Africa
* Corresponding author, e-mail: barry@anchorenvironmental.co.za
The arrival and spread of the introduced western pea crab Pinnixa occidentalis Rathbun 1894 in South Africa is 
documented. The crab originates from the Pacific coast of North America and was first recorded in Saldanha Bay in 
2004, although its identification was only confirmed in 2010. Subsequent surveys have shown the crab population to 
be increasing rapidly in both distribution and density, although it remains confined to the Saldanha Bay–Langebaan 
Lagoon system. The ecological impacts of the invasion are yet to be determined.
Keywords: alien, exotic, introduced, invasive
Alien and invasive animals have received considerably 
less publicity and attention from researchers than alien 
plants, yet over 600 introduced animal species are known 
to have established in South Africa (Picker and Griffiths 
2011). Of these, 86 confirmed and a further 39 cryptogenic 
species have been reported in the marine environment 
(Mead et al. 2011a). The vectors responsible for these 
introductions, their dates and the current distributions and 
impacts of each species are given in Mead et al. (2011b). 
To date, only two crabs are reported as introduced to the 
region, and they are considered potentially damaging. The 
European shore crab Carcinus maenas (Linnaeus 1758) is 
a voracious predator that has had widespread impacts in 
other regions (Yamada 2001). However, the South African 
population remains largely confined to two harbours on 
the Cape Peninsula (Le Roux et al. 1990, Robinson et al. 
2004). Experimental studies suggest that this species is 
incapable of surviving in the open wave-swept conditions 
typical of most of the South African coastline (Hampton and 
Griffiths 2007), but it is almost inevitable that it will eventu-
ally make the jump to the important aquaculture centre of 
Saldanha Bay (33°25  S, 18°00  E), only 90 km to the north, 
where it is likely to decimate shellfish stocks. The xanthid 
crab Xanto incisus Leach 1814 was introduced with oyster 
spat from Europe and, although currently confined to a 
single oyster culture facility at Kleinsee, on the north-west 
coast (Haupt et al. 2010), is a powerful predator that could 
have profound impacts if it spreads into the open sea.
In the present study, a third introduced crab is reported, 
the western pea crab Pinnixa occidentalis Rathbun 1894. 
Originally described from California by Rathbun (1894), the 
current natural distribution of this species extends along the 
whole west coast of North America, from Alaska to Mexico 
(Zmarzly 1992), where it is found both in the burrows of 
echiurans and free-living. Pinnixa occidentalis belongs to 
a group known as the Pinnotherid crabs, which are true 
crabs that lack a rostrum and teeth between the eyes or 
on the lateral margins of the carapace. These animals 
are small (carapace width <2.5 cm in width) and have a 
carapace that is typically squared oval or nearly circular, 
and usually wider than long (Zmarzly 1992). They typically 
live as symbionts with worms, ascidians and bivalves. 
Pinnixa occidentalis have a broadly rectangular carapace 
(about 2  wider than long) and attain a carapace width of 
only about 20 mm. They are strongly sexually dimorphic 
and most easily distinguished from other pea crabs by the 
unusual form of the enlarged male chelae, which have 
a stout, curved finger and a large flat tooth on the palm 
(Figure 1). The introduced population of P. occidentalis was 
first formally identified in the Saldanha Bay State of the Bay 
Survey of 2010 (Clark et al. 2011), although the species 
had been listed as unidentified in earlier reports (Atkinson 
et al. 2006, Clark et al. 2009, 2010). Sampling during 
the bay survey entails the collection of three replicate 
sediment samples from each of 20–30 sites in Saldanha 
Bay and Langebaan Lagoon, using a diver-operated suction 
sampler, which samples an area of 0.08 m2 to a depth of 
30 cm. Identification was based on the key, description and 
detailed drawings provided by Zmarzly (1992, pp 700–702, 
Figure 12). Given the diagnostic characters of the species, 
it was not considered necessary to examine type material. 
No native Pinnixa species, or similar Pinnotheridae that 
could be confused with them, are known from the region 
(Barnard 1950).
Pinnixa occidentalis was not detected during earlier 
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in the 1960s and 2001 (Kruger et al. 2005), or in a study 
(partly based on the same 2001 benthic samples) specifi-
cally aimed at documenting marine invasive species in the 
system (Robinson et al. 2004), nor from another compre-
hensive set of samples collected from the bay in 1999 
(CSIR 1999). It thus appears to be an alien species that 
established in the bay between 2001 and 2004, when it was 
recorded at four of the 30 sampling sites in the State of the 
Bay survey. Subsequent to its establishment in Saldanha 
Bay, both the abundance and range occupied have 
expanded fairly rapidly in each subsequent survey (Figure 
2), increasing from four sites and 10.1 individuals m–2 in 
2009 to eight sites and 37.2 individuals m–2 in 2010. The 
initial distribution (in 2004) took the form of a narrow swathe 
extending right across Saldanha Bay from Hoedjiesbaai to 
the entrance of Langebaan Lagoon, which expanded a little 
in 2008 and then extended through into the upper reaches 
of Langebaan Lagoon in 2009 (Figure 3). The distribution 
in 2010 was similar to that in 2008 and 2009, but did not 
include any sites in the lagoon. 
Possible vectors responsible for the introduction 
P. occidentalis include ship fouling and ballast water. 
Commercial port facilities were developed in Saldanha in 
the 1970s and it has since developed into a major terminal 
for the export of iron ore and import of oil and more 
recently general cargo (Awad et al. 2004). Ballast water 
discharges into the port from 1999 to 2010 have increased 
from <10 million tonnes of ballast water per annum in 1999 
to around 20 million tonnes per annum in 2010 (Clark et 
al. 2011). However, ports on the Pacific coast of North 
America are not listed as source ports for vessels visiting 
Saldanha (Awad et al. 2004). The introduction could have 
taken place via an intermediate port, although reports of 
P. occidentalis as an introduced elsewhere are unknown 
to the authors. The environmental impacts of the invasion 







































Figure 2: (a) Number of sites at which P. occidentalis has been 
recorded in Saldanha Bay and Langebaan Lagoon in the period 
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are unknown and these crabs normally occur as symbionts 
of other invertebrates. It is quite likely that P. occiden-
talis in Saldanha Bay lives in burrows with the mud prawn 
Upogebia africana and/or sand prawn Callianassa kraussi, 
which are dominant components of the benthic fauna. 
The exact role played by these crabs and any impact they 
may have on the benthic biota remains unknown, and are 
promising topics for later studies. Future changes in the 
density and distribution of this species in Saldanha Bay 
and Langebaan Lagoon will continue to be monitored 
through the annual State of the Bay surveys undertaken by 
the Saldanha Bay Water Quality Trust.
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Figure 3: Map showing changes in the distribution of P. occidentalis in Saldanha Bay and Langebaan Lagoon in the period 1999–2010 (data 
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